Glucose transport into human erythrocytes treated with phospholipase A2 or C.
Phospholipase A2 induced crenation of human erythrocytes and decreased glucose transport activity (influx rate) by 40% when 51% of phosphatidylcholine (PC) in the membrane was hydrolyzed. On the other hand, phospholipase C induced invagination of the cells and negligibly affected the glucose transport in the case of 21% hydrolysis of the PC. By altering the pH of the medium for suspending cells treated with phospholipase A2 from 7.4 to 6.0, cell shape was changed from clear crenation to slight invagination, but glucose transport activity was not affected. Cells that were treated with phospholipase A2 and then washed with albumin to remove free fatty acids produced in the cell membrane showed an almost normal cell shape and slightly higher glucose transport activity than did untreated cells. The ratios of beta-D-glucose transport rate to alpha-D-glucose transport rate in untreated cells, cells treated with phospholipase A2 and cells treated with phospholipase C were 1.13, 1.04, and 1.20, respectively. These results demonstrate that the drastic morphological change (invagination or crenation) induced by the treatment with phospholipases bears no clear relationship to the activity of glucose transport and suggest that the increase in the volume of the outer half of the lipid bilayer might reduce the rate of glucose transport across the human erythrocyte membrane and change the anomeric preference of glucose transport.